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CLAIMS 



1 . A phase splitter for generating first and second complimentary output 
clock signals firom an input clock signal, the phase splitter comprising: 

an even number of series connected inverters, the first of the inverters in the 
series coupled to receive the input clock signal and the last of the inverters in the series^ 
generating the first output clock signal; 

an odd number of series connected inverters, the first of the inverte^4n the 
series coupled to receive the input clock signal and the last of the inverters ipHhc series 
generating the second output clock signal; 

a first pair of transistors each of vAdch is coupled between^ ou^ut of one of 
the inverters in the even number of series cotmected inverters and reactive first and second 
nodes; and / 

a second pair of transistors eamg^which is co^^led between an ou^ut of one 
of the inverters in the odd number of series connecteci^verters and respective third and 
fourth nodes. 



m 

N 



2. The phase splitter of cLdm 1 fiirther comprising an inverter coupled 
between an output of an inverter that is N j^tnber of inverters firom the input clock signal and 
an output of an inverter that is N+1 nij^ber of inverters firom the input clock signal, where N 
comprises a positive integer. 



integer. 



3. The phase splitter of claim 2 wherein N comprises an odd positive 



The phase splitter of claim 1 wherein at least one transistor in each pair 
has a gate tha^s coupled to one of the first and second voltages. 



5. The phase splitter of claim 4 wherein the transistors in each pair has a 
respective gate that is coupled to the first and second voltages, respectively. 
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6. The phase splitter of claim 1 wherein the first and second nodes 
comprises a common node. 

7. The phase splitter of claim 6 wherein the first, second, thjffl and fourth 
nodes comprises a common node. 
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8. The phase splitter of claim 7 wherein the comrfton node comprises an 
output of one of the inverters that is an odd number of inverters from the input clock signal, 
and the inverter in each of the first and second branches h^ing an output to which the 
respective first and second pairs of transistors are coup^Led comprise an odd number of 
inverters firom the input clock signal. 



9. The phase 
gate that is coupled to one of the 



spfilter oLcXmrnl wherein the transistor in each pair have a 
of the series of inverters. 



10. The phase splitter of claim 9 wherein a fu-st transistor in each pair is 
has a drain that is coupled to a s\^pp\y voltage, and a second transistor in each pair is coupled 
to groimd potential. 

11, T^e phase splitter of claim 1 wherein the first and third nodes comprise 
a supply voltage, anathe second and fourth nodes comprises a ground potential. 



12. The phase splitter of claim 1 wherein the third and fourth reference 
nodes coDCfprises a common node. 



13. The phase splitter of claim 1 wherein the even number of series 
Connected inverters comprises two inverters and the odd number of series connected inverters 
comprises three inverters. 
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14. The phase splitter of claim 13 wherein the first pair of transistors is^ 
coupled between an output of the third inverter in the odd number of series conne<^ 
inverters and an output of the first inverter in the even number of series connected in^^rters, 
and the second pair of transistors is coupled between an output of the third inverter^ the odd 
number of series coimected inverters and an ou^ut of the first inverter in the odd number of 
series connected inverters. 
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15. The phase splitter of claim 1 wherein theyeven number of series 
connected inverters comprises 2 inverters and the odd number 91 series connected inverters 
comprises five inverters. 

16. The phase splittd^of claim 15^\^erein the first pair of transistors is 
coupled between an output of the f^/^^^i^^r^^n the odd number of series connected 
inverters and an output of the first inverter in^e even number of series connected inverters, 
and the second pair of transistors is coupl^between an output of the third inverter in the odd 
number of series connected inverters andan output of the first inverter in the odd nimiber of 
series connected inverters. 




17. The pfc^e splitter of claim 1, fiirther comprising an electrical 
component loading the output of the first of the inverters in the odd numbered series and in 
the even numbered sends, the electrical component being unconnected to any other portion of 
the phase splitter. 

18. The phase splitter of claim 17, wherein each of the electrical 
componei^comprises a respective inverter. 

19. The phase splitter of claim 1 wherein the transistors in the first and 
s^nd pairs comprise diode-coupled transistors. 
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20, A phase splitter for generating first and second complimentary output 
clock signals from an input clock signal, the phase splitter comprising: 

an even number of series connected inverters, the first of the inverters in th< 
series coupled to receive the input clock signal and the last of the inverters in thes^^s 
generating the first output clock signal; X 

an odd number of series connected inverters, the first of the inverters in the 
series coupled to receive the input clock signal and the last of the in^rters in the series 
generating the second output clock signal; and 

an inverter having an input coupled between an outo^t of an inverter that is an 
odd number of inverters from the input clock^ignal and an ourtjnit of an inverter in the that is 
an even number of inverters from the input ^Q^k signal. 





21 . The phase splitter of claim 2p'iurther comprising an inverter having an 



input coupled between an output of an invertei^fliat is N number of inverters from the input 
clock signal and an output of an inverter that^N+1 number of inverters from the input clock 
signal, where N comprises a positive inte^. 



22. The phase^pUtter of claim 21 wherein N comprises an odd positive 




integer. 



23. phase splitter of claim 20 >\iierein the even number of series 

connected inverter^ [comprises 2 inverters and the odd number of series connected inverters 
comprises 3 in^^rters. 




24, The phase splitter of claim 23 wherein the inverter has an input 
to an output of the second inverter in the odd number of series connected inverters 
an output coupled to an ouQ)ut of the first inverter in the even number of series connected 
inverters. 
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25. The phase splitter of claim 20 wherein the even number of series 
connected inverters comprises 2 inverters and the odd number of series connected inverter 
branch comprises 5 inverters. 



26. The phase splitter of claim 20, further comprising aif electrical 
component loading die output of the first of the inverters in the odd numbered series and in 
the even numbered series, the electrical component being unconnected tojwy other portion of 
the phase splitter. 



27. The phase splitter of claim 26, wjierein each of the electrical 
component comprises a respective inverw. 




28. A phase splittei 
clock signals from an input clock signal, the pi 



[g first and second complimentary output 
splitter comprising: 



an even number of series connected inverters, the first of the inverters in the 
series coupled to receive the input clocK signal and the last of the inverters in the series 
generating the first outpiit clock signal/^ 

an odd number of smes connected inverters, the first of the inverters in the 
series coupled to receive the ii^ut clock signal and the last of the inverters in the series 
generating the second output^lock signal; and 

an electricm component loading the output of the first of the inverters in the 
odd series numbered/and in the even numbered series, the electrical component being 
unconnected to anj^other portion of the phase splitter. 



^29. The phase splitter of claim 28, wherein each of the electrical 
component^comprises a respective inverter. 



30. A memory device, comprising: 
an array of memory cells; 
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an address decoder adapted to receive an address and to specify a location in 
the anay of memory cells corresponding thereto; 

a read/write circuit coupling data to and from the specified location in 
array of memory cells; 

a control logic circuit receiving command signals and generating control 
signals corresponding thereto; and 

a phase splitter coupled to the control logic circuit, the phase splitter being 
operable to receive an input clock signal and to apply first and second complimentary output 
clock signals corresponding thereto, the phase splitter comprising: 

an even number of series connected invCTters, the first of the inverters 
in the series coupled to receive th^iput clock sign^^d the last of the inverters in 
the series generating the first output ilock^ignal; 

an odd number of ieriWconnect^ inverters, the first of the inverters in 
the series coupled to receive the input clock^ignal and the last of the inverters in the 



series generating the second output clock^igned; 

a first pair of transistpf^seach of which is coupled between an output of 
one of the inverters in the even^i^iber of series connected inverters and respective 
first and second nodes; and 

a second pair of transistors each of which is coupled between an output 
of one of the inverters4n the odd ntunber of series coimected inverters and respective 
third and fourth nodes. 




31. >/ The memory device of claim 30 fiirther comprising an inverter having 
an input coupled/between an ou^ut of an inverter in the even number of series connected 
inverters thams N number of inverters from the input clock signal and an output of an 
inverter inine odd nimiber of series cormected inverters that is N+1 mraiber of inverters from 
the inputxlock signal, where N comprises a positive integer. 




32, The memory device of claim 31 wherein N comprises an odd positive 
integer. 



19 



33. The memory device of claim 30 wherein at least one transistor in each 
pair has a gate that is coupled to one of the first and second voltages. 



34. The memory device of claim 33 wherein the transistors in each 
a respective gate that is coupled to the first and second voltages, respectively. 



pairJ 



35. The memory device of claim 30 wherein the first and second nodes 
comprises a common node. 
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36. The memory device of/^laim 35 whereinjme first, second, third and 
fourth nodes comprises a common node. 




37. The memory device of claim S^^herein the common node comprises 
an output of one of the inverters that is an odd number of inverters from the input clock 
signal, and the inverter having an output to \^ch the respective first and second pairs of 
transistors are coupled comprise an odd numS^ of inverters firom the input clock signal. 

38, The memory d^ce of claim 30 wherein the transistor in each pair 
have a gate that is coupled to one ox the inverters in one of the series of inverters. 



39. The memory device of claim 38 wherein a first transistor in each pair 
is has a drain that is eddied to a supply voltage, and a second transistor in each pair is 
coupled to ground potential. 



The memory device of claim 30 wherein the third and fourth reference 
nodes comi^ses a corrunon node. 



41. The phase splitter of claim 30 wherein the first and third nodes 
comprise a supply voltage, and the second and fourth nodes comprises a ground potential. 
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42. The memory device of claim 30 wherein the even number of series 
connected inverters comprises two inverters and the odd number of series connected inverters 
comprises three inverters. 
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43. The memory device of claim 42 wherein the first pair of trap^stors is 
coupled between an output of the third inverter in the odd number of seri^ connected 
inverters and an output of the first inverter in the even number of series cpiinected inverters, 
and the second pair of transistors is coupled between an output of the ^ird inverter in the odd 
number of series connected inverters and an output of the first invmer in the odd number of 
series connected inverters. 



44. The memo] 
connected inverters comprises 2 
comprises five inverters. 





vice of claim 36 wherein the even number of series 
and the^dd number of series connected inverters 



45. The memory dej^ibe of claim 44 wherein the fiirst pair of transistors is 
coupled between an output of ther fifth inverter in the odd number of series connected 
inverters and an output of the fifet inverter in the even number of series connected inverters, 
and the second pair of trans|^ors is coupled between an output of the third inverter in the odd 
number of series connecfed inverters and an output of the first inverter in the odd number of 
seriesoonnec^dinvZs. 



y46. The memory device of claim 30, further comprising an electrical 
componenHoading the output of the first of the inverters in the odd numbered series and in 
the evai numbered series, the electrical component being unconnected to any other portion of 
the rmase splitter. 

47. The memory device of claim 46, wherein each of the electrical 
component comprises a respective inverter. 
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48. The memory device of claim 30 wherein the transistors in the first and 
second pairs comprise diode-coupled transistors. 

49. A memory device, comprising: 
an array of memory cells; 

an address decoder adapted to receive an address and to specify ^^cation in 
the array of memory cells corresponding thereto; 

a read/write circuit coupling data to and from the spe^fied location in the 
array of memory cells; 

a control logic circuit receiving conmiand signals and generating control 
signals corresponding thereto; and 

a phase splitter coupleS^o 1W2 control L^ic circuit, the phase splitter being 
operable to receive an input clock s^^aT^d to a^y first and second complimentary output 
clock signals corresponding thereto, the phase splitter comprising: 

an even nvimber of series cormected inverters, the fu-st of the inverters 
in the series coupled to receive A^^put clock signal and the last of the inverters in 
the series generating the first ou^ut clock signal; 

an odd nun^er of series connected inverters, the first of the inverters in 
the series coupled to BBoeive the input clock signal and the last of the inverters in the 
series generating the second output clock signal; and 

an inverter having an input coupled between an ou^ut of an inverter 
that is an^^ number of inverters from the input clock signal and an output of an 
inverter fliat is an even number of inverters from the input clock signal. 




50. The memory device of claim 49 further comprising an inverter coupled 
betw^fi an output of an inverter that is N number of inverters from the input clock signal and 
arynitput of an inverter that is N+1 number of inverters from the input clock signal, where N 
Comprises a positive integer. 
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5L The memory device of claim 50 wherein N comprises an even positive 

integer. 

52. The memory device of claim 49 wherein the even number of series 
connected inverters comprises 2 inverters and the odd number of series connected inverters 
comprises 3 inverters. 

53. The memory device of claim 52 wherein the inverter hs£ an input 
coupled to an output of the second inverter in the odd number of series competed inverters 
and an ou^ut coupled to an ou^ut of the first inverter in the even numb§^f series connected 
inverters. 

54. The memory device o^^aim 49 wherein the even number of series 
connected inverters comprises 2 inverters and the odd ndmber of series connected inverters 
comprises 5 inverters. y/^ 

55. The memory device ^cff claim 49, further comprising an electrical 
component loading the output of the firat^f the inverters in the odd nimibered series and in 
the even numbered series, the electricm component being unconnected to any other portion of 
the phase splitter, X 

56. The/memory device of claim 55, wherein each of the electrical 
component comprises^respective inverter. 

57. A memory device, comprising: 
jf an array of memory cells; 

j/ an address decoder adapted to receive an address and to specify a location in 
the anay of memory cells corresponding thereto; 

a read/write circuit coupling data to and firom the specified location in the 
array of memory cells; 
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a control logic circuit receiving command signals and generating control 
signals corresponding thereto; and 

a phase splitter coupled to the control logic circuit, the phase splitter being 
operable to receive an input clock signal and to apply first and second complimentary oi 
clock signals corresponding thereto, the phase splitter comprising: 

an even number of series connected inverters, the first of th/^inverters 

7. 

in the series coupled to receive the input clock signal and the last of jftxe inverters in 
the series generating the first output clock signal; 

an odd number of series connected inverters, thp^rst of the inverters in 
th^ series coupled to receive the input clock signal and Ihpnast of the inverters in the 
series generating the second output ^ock signal; and 

an electrical compoiwftt loadkig the^utput of the first of the inverters 
in the odd series numbered and i[p^e*8^n nurwered series, the electrical component 
being unconnected to any other portion of th^ phase splitter. 



58. The memory devicj^ of claim 57, wherein each of the electrical 
component comprises a respective invej?^r. 



59. A compu)dr system, comprising: 
a processor i^mg a processor bus; 

an inpuydevice coupled to the processor through the processor bus and 
adapted to allow datano be entered into the computer system; 

an^^tput device coupled to the processor through the processor bus adapted to 
allow data to J^e output firom the computer system; and 

a memory device coupled to the processor through the processor bus, the 
memo^'' device comprising: 

an array of memory cells; 

an address decoder adapted to receive an address and to specify a 
location in the array of memory cells corresponding thereto; 
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a read/write circuit coupling data to and from the specified location in 
the array of memory cells; 

a control logic circuit receiving command signals and generating 
control signals corresponding thereto; and 

a phase splitter coupled to the control logic circuit, the phase splittej 
being operable to receive an input clock signal and to apply first and s^ 
complimentary output clock signals corresponding thereto, the phase/splitter 
comprising: 

an even number of series connected inverter^ the first of the 
inverters in the series coupled to receive the input clo^^^nal and the last of 
the inverters in the series generatinsfthe first ouQjut^dock signal; 

an odd number of i sides cdnnected inverters, the first of the 
inverters in the series coupled to |;eceive the k^ut clock signal and the last of 
the inverters in the series generating the serond output clock signal; 

a first pair of transistOT^ach of which is coupled between an 
output of one of the inverters in^e even number of series connected inverters 
and respective first and secondmodes; and 

a second of number of series connected inverters 

transistors each of wlu<m is coupled between an output of one of the inverters 
in the odd number^ series connected inverters and respective third and fourth 
nodes. 

60. Tne computer system of claim 59 fiirther comprising an inverter 
coupled between air output of an inverter in the even number of series connected inverters 
that is N number of inverters from the input clock signal and an output of an inverter in the 
odd number^f series connected inverters that is N+1 number of inverters from the input 
clock si^^l, where N comprises a positive integer. 

61 . The computer system of claim 60 wherein N comprises an odd positive 
integer. 
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62. The computer system of claim 59 wherein at least one transistor in 
each pair has a gate that is coupled to one of die first and second voltages. 

63. The computer system of claim 62 wherein the transistors in each^mr 
has a respective gate that is coupled to the first and second voltages, respectively. 

64. The computer system of claim 59 viierein the first ^iw second nodes 
comprises a common node. 



Q 

m 

Q 
N 

m 



H 



66. The computer systei^of claim 64 \^dierei^rthe first, second, third and 
fourth nodes comprises a common node. 




66. The computer system of claim 65 wherein the common node comprises 
an output of one of the inverters that is an odd/number of inverters from the input clock 
signal, and the inverter in each of the havmg an output to which the respective first and 
second pairs of transistors are coupled cpmprise an odd number of inverters firom the input 
clock signal. 

67. The computer system of claim 59 wherein the transistor in each pair 
have a gate that is coupledLto one of the inverters in one of the series of inverters. 



68y/^ The computer system of claim 67 wherein a first transistor in each pair 
is has a draiiythat is coupled to a supply voltage, and a second transistor in each pair is 
coupled to moxxnA potential. 



69. The computer system of claim 59 wherein the third and fourth nodes 
Comprises a common node. 
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70. The computer system of claim 59 wherein the even number of series 
connected inverters comprises two inverters and the odd number of series connected inverters 
comprises three inverters. 




71 . The computer system of claim 70 wherein the first pair of transist^lrs is 
coupled between an output of the thhrd inverter in the odd number of series connected 
inverters and an output of the first inverter in the even number of series conn^t^ inverters, 
and the second pair of transistors is coupled between an output of the tbixd inverter in the 
odd number of series connected inverters and an output of the first inverter in the odd number 
of series connected inverters. 



72 The computer systenyfc^claim 71 wherein the even number of series 
connected inverters comprises 2 inverters dbfl lhe o4^ number of series connected inverters 
comprises five inverters. 

73. The computer system of claim 72 wherein the first pair of transistors is 
coupled between an output of the fifth ini^er in the odd number of series connected 
inverters and an output of the first inverter in the even niraiber of series connected inverters, 
and the second pair of transistors is c^^led between an ou^ut of the third inverter in the odd 
number of series connected Lnver^^s and an output of the first inverter in the odd number of 
series connected inverters. 




74. The computer system of claim 59 wherein the first and third nodes 
comprise a supply vol^e, and the second and fourth nodes comprises a ground potential. 



The memory device of claim 59 wherein the transistors in the first and 
second pmr/comprise diode-coupled transistors. 



76, A computer system, comprising: 
a processor having a processor bus; 
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an input device coupled to the processor through the processor bus and 
adapted to allow data to be entered into the computer systOTi; 

an output device coupled to the processor through the processor bus adapted to 
allow data to be output from the computer system; and 

a memory device coupled to the processor through the processor bus, the 
memory device comprising: 

an array of memory cells; 

an address decoder adapted to receive an address and tp'^specify a 
location in the array of memory cells corresponding thereto; jf 

a read/write circuit coupling data to and from the^specified location in 
the array of memory cells; 

a control logic circuit receiving cominand signals and generating 
control signals corresponding thereto; ^qid 

a phase splitter coupled toTthe cof&ol logic circuit, the phase splitter 
being operable to receive an input clock/signal and to apply first and second 
complimentary output clock signals jjorresponding thereto, the phase splitter 
comprising: 

an even number of^eries cormected inverters, the first of the inverters 
in the series coupled to receiv^the input clock signal and the last of the inverters in 
the series generating the output clock signal; 

an odd ^umber of series cormected inverters, the first of the inverters in 
the series coupledlo receive the input clock signal and the last of the inverters in the 
series generating the second output clock signal; and 

an inverter being coupled between an output of an inverter that is an 
of inverters from the input clock signal and an output of an inverter that 
/en number of inverters from the input clock signal. 

77. The computer system of claim 76 further comprising an inverter 
coupled between an output of an inverter that is N number of inverters from the input clock 
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signal and an output of an inverter that is K+1 number of inverters from the input clock 
signal, where N comprises a positive integer. 



78. The computer system of claim 77 wherein N comprises an odd positive 



integer. 



79, The computer system of claim 76 wherein the even number of series 
connected inverters comprises 2 inverters and the odd number of series conn/s£ted inverters 
comprises 3 inverters. 
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80. The computer system of claj^^ 79 wherein/flie inverter has an input 
coupled to an output of the second inverter in thefo/d nimiber^ series connected inverters, 
and an output coupled to an output of the first in^p^^^the'even number of series connected 
inverters. 



81. The computer system of^laim 76 wherein the even number of series 
connected inverters comprises 2 inverters and the odd number of series connected inverters 
comprises 5 inverters. 

82. A method 9/ generating first and second complimentary output clock 
signal from an input clock signal, compnsmg: 

generating me first output clock signal by coupling the input clock signal 
through a first branch ozmtaining an odd number of inverters; 

genoming the second ou^ut clock signal by coupling the input clock signal 
through a second^anch containing an even number of inverters; and 

/ cx>upling an output of an inverter in one of the branches to an input of an 
inverter i^ihe other of the branches. 



83. 



The method of claim 82, fiirther comprising: 
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coupling an output from a first inverter in the first branch to a first logic level 
when the output of the inverter is at a second logic level, and coupling the output from the 
first inverter in the first branch to the second logic level when the output of the inverter is at 
the first logic level, the output being coupled through a circuit component that compensates 
for process variations in the first inverter; and 

coupling an output from a second inverter in the second branch to A^first 
logic level when the output of the inverter is at the second logic level, and coupling.the output 
from the second inverter in the second branch to a second logic level when^^^^tput of the 
inverter is at the first logic level, the ou^ut being coupled through a circuit component that 
compensates for process variations in the second inverter. 

84. The method of claim m vj^t^^^Q act^f coupling an output of an 
inverter in one of the branches to an inppt ^ an inverter in the other of the branches 
comprises: 

inverting the output of an inverter intone of the branches located N inverters 
from the input clock signal; and 

coupling the inverted output t9/an inverter in the other of the branches located 
N+1 inverters from the input clock signal. 

85. A metiiod or generating first and second complimentary output clock 
signal from an input clock signaJ, comprising: 

generating^^ first ou^ut clock signal by coupling the input clock signal 
through a first branch containing an odd number of inverters; 

geneia^uig the second ou^ut clock signal by coupling the input clock signal 
through a second branch containing an even number of inverters; 

)upling an ou^ut from a first inverter in the first branch to a first logic level 
when the otftput of the inverter is at a second logic level, and coupling the output from the 
first inwter in the first branch to the second logic level when the output of the inverter is at 
the fi^t logic level, the output being coupled through a circuit component that compensates 
' process variations in the first inverter; and 
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coupling an output from a second inverter in the second branch to the first 
logic level when the output of the inverter is at the second logic level, and coupling thej^utput 
from the second inverter in the second branch to a second logic level when Ae^6utput of the 
inverter is at the first logic level, the ou^ut being coupled through a^eircuit component that 
compensates for process variations in th^ second inverter. 





86. The method 4if cteBn 85 wJjCTein the acts of coupling the outputs of the 
first and second inverters to first and second^logic levels comprise coupling the outputs of the 
first and second inverters througlrdi^de-coupled MOSFET transistors. 
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87, .XThe method of claim 86 wherein the acts of coupling the ou^uts of the 
&st and secongrtnverters through diode-coupled MOSFET transistors comprise coupling the 
outputs te^ound potential through respective diode-coupled PMOS transistors and coupling 
imtputs to a supply voltage through respective diode-coupled NMOS transistors. 




88. A method of scaling a circuit having at least a first logic component 
driving a second logic component, the method comprising: 
downwardly scaling the first logic componei 

downwardly scaling the second logicp<raiponent to a greater extent than the 
scaling of the first logic component so that the^^idcond logic component is scaled to a greater 
nt than the first logic component; and, 

coupling an electrical loading component to the output of the first logic 
component, the electrical con^Jonent being unconnected to any other portion of the circuit, 
the electrical loading comf^onent maintining the timing relat. 



r9. The method of claim 88, wherein each of the first and second logic 
componpids comprises a respective inverter, and wherein each of the electrical components 
cona^ses a respective inverter. 



